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(57) ABSTRACT

A safety device on a vehicle includes a cable system provided
for each one of front wheels of the vehicle, the cable system
including a traction cable fastened on a first fastening point on
a component of the vehicle body and on a second fastening
point on one of the front wheels, at least one deflector
arranged between the first and second fastening points, and a
self-inhibiting device which includes a cable slack and a lock,
wherein in a deactivated state of the cable system the lock
releases the cable slack to permit a steering movement of the
front wheel, and in an activated state locks the cable slack so
that in case of a frontal collision a penetrating obstacle actu-
ates the traction cable in dependence on an overlap of the
frontal collision, thereby pivoting the affected front wheel
from a starting position into a protective position in which the
front wheel is turned with its outside in the direction of the
obstacle and with its inside in the direction of an end wall of
the vehicle body.

12 Claims, 2 Drawing Sheets
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SAFETY DEVICE ON A VEHICLE, AND
ASSOCIATED VEHICLE

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is the U.S. National Stage of International
Application No. PCT/EP2013/001654, filed Jun. 5, 2013,
which designated the United States and has been published as
International Publication No. W02014/040663 and which
claims the priority of German Patent Application, Ser. No. 10
2012 017 999.5, filed Sep. 12, 2012, pursuant to 35 U.S.C.
119(¢a)-(d).

BACKGROUND OF THE INVENTION

The invention relates to a safety device on a vehicle and an
associated vehicle with such a safety device.

The front end of a vehicle usually has two frontal longitu-
dinal members as crash structures on the free ends of which a
cross member is arranged on which a bumper is fastened. In
the case of a frontal impact the impact energy is converted
into deformation work. The known crash structures of a
vehicle are configured with an overlap to the crash partner
with 100% or minimally 40%. With these overlaps the occur-
ring forces can for example be absorbed via the bumper and
the longitudinal member of the impacted vehicle through
deformation of these structures. In the event of an accident
with small overlap such as for example 25%, an interaction of
the longitudinal member is not possible. Therefore the occur-
ring forces may be conducted past the crash structure via the
wheel rim into the foot well of the vehicle. For reducing the
entering into the foot well the front wheel can be turned in by
appropriate measures in the direction of the obstacle.

EP 1748 911 B1 discloses a deflector for motor vehicles in
the case of partially overlapping frontal collision, whose front
has a left-hand and right-hand longitudinal member. The
deflector is arranged in front of the front wheel and protects
the front wheel in the case of a collision. Hereby the deflector
forms a kinematic chain which is situated approximately in
the horizontal plane and whose coupler is a deflector, wherein
the deflector further has a pivotal pivot arm which is con-
nected on one of its sides with the respective longitudinal
member via a bearing and on its other side with the deflector
via a joint, wherein in the event of a frontal impact the deflec-
tor pivots backwards and is displaced towards the outside of
the vehicle so that the deflector engages on the outer vertical
boundary surface of a front wheel. In addition a connection
means can engage on the deflector, which connection means
acts on the track rod of the motor vehicle. The connection
means can be a traction cable which displaces the track rod by
turning in the respective wheel.

From DE 101 13 098 A1l a safety device on a vehicle for
protection of the vehicle occupants in the case of a frontal
collision is known which includes means for preventing intru-
sion of the front wheels through the front wall into the pas-
senger compartment, which front wall delimits the passenger
compartment towards the front. These means are formed by
the front wheels themselves and a device which interacts with
the front wheels, by which device the front wheels can be
pivoted out of a normal position into a protective position
deviating from the normal position. In the case of a vehicle
collision these means cause a pivoting of the front wheels
with their insides in the direction towards the front wall in
particular so as to assume a snowplow position relative to
each other. The device is formed by a drive aggregate which
in the case of an impact is moved in the direction of the
passenger compartment and a flexible belt pull or traction
cable as pulling member for each front wheel, wherein the
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pulling member is fastened on one of its sides on the steering
knuckle of the respective front wheel and on the other side on
the front side and region of the longitudinal member which
faces away from the respective front wheel and is guided
around the drive aggregate on the side that faces the passenger
compartment.

SUMMARY OF THE INVENTION

An object of the invention is to provide a safety device on
a vehicle and a corresponding vehicle with such a safety
device, which enable reducing the consequences of an acci-
dent in the case of a frontal impact with small overlap.

According to the invention this object is solved by provid-
ing a safety device on a vehicle including a cable system
provided for each one of front wheels of the vehicle, the cable
system including a traction cable fastened on a first fastening
point on a component of the vehicle body and on a second
fastening point on one of the front wheels, at least one deflec-
tor arranged between the first and second fastening points,
and a self-inhibiting device including a cable slack and alock,
wherein in a deactivated state of the cable system the lock
releases the cable slack so as to permit a steering movement of
the front wheel, and in an activated state of the cable system
the lock locks the cable slack so that in case of a frontal
collision a penetrating obstacle actuates the traction cable in
dependence on an overlap of the frontal collision, thereby
pivoting the front wheel affected by the frontal collision from
a starting position into a protective position in which the front
wheel is turned with its outside in the direction of the obstacle
and with its inside in the direction of an end wall of the vehicle
body, and by providing a vehicle which includes such a safety
device.

Advantageous embodiments and refinements of the inven-
tion are set forth in the dependent claims.

The safety device according to the invention on a vehicle
includes for each front wheel a cable system with a traction
cable which is fastened at a first fastening point on a vehicle
body part and on a second fastening point on a front wheel,
and at least one deflector arranged between the first and
second fastening points. Hereby in a deactivated state the
cable system releases a steering movement of the front wheel
arranged in a wheel housing and during a collision in an
activated state pivots the respective front wheel from a start-
ing position into a protective position in which the front wheel
is turned with its outside in the direction of the obstacle and
with its inside in the direction of the front wall. In order to
provide a safety device on a vehicle and a corresponding
vehicle with such a safety device which enable reducing the
consequences of an accident in the case of a frontal impact
with small overlap, the respective cable system includes
according to the invention a self-inhibiting device arranged
between the fastening points with a cable slack and a lock.
Hereby the lock releases in the deactivated state the cable
slack of the pull cable and with this the steering movement of
appropriate and in the activated state locks the cable slack of
the pull cable so that in the case of a frontal impact the
entering object actuates the pull cable in dependence on the
overlap, which pull cable pivots the respective front wheel
into the protective position. The “oblique position™ of the
respective front wheel results in a lower risk of intrusion of
the front wheel into the foot well in the case of a frontal
collision with low overlap.

Embodiments of the safety device according to the inven-
tion are capable via the cable system to steer the respective
wheel away from the obstacle in the case of a frontal collision
with small overlap, which is for example smaller than 25%.
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As a result the foot well is additionally protected and the
vehicle can be guided away from the collision partner. In the
case of a frontal collision with large overlap in which the front
wheels are to remain straight, the cable system is not trig-
gered. Thus advantageously the risk of injury to the occupants
is reduced in the case of a frontal collision with small overlap
without introducing additional stiffening features and/or
deflectors in the region of the foot well, which would increase
the weight of the vehicle. In the deactivated state the cable
system releases the wheel movement. This means that
embodiments of the safety device according to the invention
do not influence the steering movements of the front wheels
during normal operation.

In an advantageous embodiment of the safety device
according to the invention the first fastening point can be
arranged in the region of an outer front border of the wheel
housing so that the first fastening point moves with the enter-
ing obstacle in the direction of the respective front wheel
when the overlap of the frontal impact falls below a predeter-
mined threshold value. this advantageously ensures that the
cable system is only activated in the case of a frontal collision
with small overlap.

In a further advantageous embodiment of the safety device
according to the invention a first deflector can form a first
detection point on a longitudinal structure for the traction
cable at essentially the height of the first fastening point of the
traction cable. Preferably the first deflector can be arranged
on the longitudinal structure so that the first deflection point
moves with the intruding obstacle in the longitudinal direc-
tion of the vehicle when the overlap of the frontal impact
exceeds a predetermined threshold value so that the traction
cable is not actuated and the corresponding front wheel
remains in the starting position.

In a further advantageous embodiment of the safety device
according to the invention a second deflector can form a
second detection point on the multitudinous structure for the
role at essentially the height of the second fastening point of
the traction cable. Preferably the self-inhibiting device is
arranged in longitudinal direction of the vehicle between the
two deflection points which are arranged on the longitudinal
structure. As a result the self-inhibiting device is advanta-
geously also protected from damage in the case of a crash. In
addition or as an alternative the self-inhibiting device can be
arranged in transverse direction of the vehicle between the
first fastening point and the first deflection point and/or
between the second fastening point and the second deflection
point, in particular the self-inhibiting device can include mul-
tiple cable slack and locks.

In a further advantageous embodiment of the safety device
according to the invention the predetermined protective posi-
tion of the respective front wheel of the vehicle can move the
vehicle away from the intruding obstacle. This advanta-
geously enables further decreasing the crash energy acting on
the passenger compartment because the impact angle and the
distance to the intruding obstacle can be changed which
allows reducing the forces that act in the direction of the
passenger compartment.

The vehicle body part with the first fastening point of the
traction cable can for example be configured as cross member
and/or bumper mount, and/or as vehicle aggregate. The
vehicle body part should preferably configured to be suffi-
ciently stiff so as to be capable of engaging on the obstacle in
the case of a collision and to be pushed in the direction of the
front wheel. The second fastening point of the traction cable
can be arranged on a transverse control arm or on a wheel
carrier of the front wheel in order to enable the pivoting of the
vehicle wheel into the protective position during the collision.
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4
BRIEF DESCRIPTION OF THE DRAWING

Advantageous embodiments of the invention are shown in
the drawing and are described in the following.
It is shown in:

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 a schematic top view onto a side of a front end of a
vehicle with a first exemplary embodiment of a safety device
according to the invention on a vehicle in a deactivated state,
and

FIG. 2 a schematic top view onto the exemplary embodi-
ment of the safety device according to the invention in a
vehicle according to FIG. 1 in an activated state.

As can be seen from FIGS. 1 and 2 the shown exemplary
embodiment of a safety device 10 according to the invention
ona vehicle 1 includes for each front wheel 12 a cable system
29 with a traction cable 22 which is fastened on a first fasten-
ing point 24.1 on a vehicle body part 32 and on a second
fastening point 24.2 on a front wheel 12, The front wheel 12
is fastened on an steering knuckle 14. Between the first and
the second fastening points 24.1, 24,2 at least one deflector 26
is arranged. Hereby the cable system 20 releases in a deacti-
vated state a steering movement of the front wheel 12, which
is arranged in a wheel housing 16, and during a collision in an
activated state pivots the respective front wheel 12 from an
arbitrary starting position shown in FIG. 1 into a protective
position shown in FIG. 2, in which the front wheel 12 is turned
in with its outside in the direction toward the obstacle 5 and
with its inside in the direction toward the front wall 18.1
which separates a foot well 18 from the wheel housing 16.
According to the invention the respective cable system 20
includes a self-inhibiting device 28 with a cable slack 28.1
and a lock 28.2 arranged between the fastening points 24.1,
24.2, wherein the lock 28.2 in the deactivated state releases
the cable slack 28.1 of the traction cable 22, and with this the
steering movement of the front wheel 12, and in the activated
state locks the cable slack 28.1 of the traction cable 22 so that
in case of a fontal collision the intruding obstacle 5 actuates
the traction cable 22 in dependence on the overlap, with the
traction cable 22 moving the respective front wheel 12 into
the protective position. The predetermined protective posi-
tion of the respective front wheel 12 advantageously moves
the vehicle 1 away from the entering obstacle.

As can be further seen from FIG. 1, the first fastening point
24.1 is arranged in the region of an outer front border of the
wheel housing 16 so that the first fastening point 24.1 moves
with the entering obstacle 5 in the direction of the respective
front wheel 12 when the overlap of the frontal collision falls
below a predetermined threshold value, for example 25%. In
addition a first deflector 26 forms a first deflection point 26.1
for the traction cable 22 on a longitudinal structure 36 at
essentially the height of the first fastening point 24.1 of the
traction cable 22. A second deflector 26 forms a second
deflection point 26.2 on the longitudinal structure 36 for the
traction cable 22 at essentially the height of the second fas-
tening point 24.2 of the traction cable 22. In the shown exem-
plary embodiment the longitudinal structure 36 corresponds
to a longitudinal member at the free ends of which a cross
member 34 is arranged on which a bumper can be fastened.
Extending on the other end of the longitudinal member 36 is
the front wall 18.1 which separates the foot well 18 or an inner
space of the vehicle from the wheel housing 16 or the motor
space.
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In the shown exemplary embodiment the self-inhibiting
device 28 is arranged in longitudinal direction of the vehicle
between the two deflection points 26.1, 26.2 arranged on the
longitudinal structure 36. In addition or as an alternative the
self-inhibiting device 28 can be arranged in transverse direc-
tion of the vehicle between the first fastening point 24.1 and
the first deflection point 26.1 and/or between the second
fastening point 24.2 and the second deflection point 26.2.

As can further be seen from FIG. 1, the first deflector 26 is
arranged on the longitudinal structure 36 so that the first
deflection point 26.1 moves with the entering obstacle 5 in
longitudinal direction of the vehicle when the overlap of the
frontal collision exceeds a threshold value of for example
40% so that the traction cable is not actuated and the corre-
sponding front wheel 12 remains in the starting position.

As can be further seen from FIG. 2, in the case of a frontal
collision with small overlap, i.e., with an overlap of 25% or
less, the vehicle body part 32 on which the first fastening point
24.1 of the traction cable 22 is arranged, is moved in the
direction of the front wheel while the position of the first
deflection point 26.1 and the second deflection point 26.2
remains unchanged. The traction cable 22 is connected on the
first fastening point 24.1 with an appropriate vehicle body
part 32 which becomes hooked on the obstacle 5 in the case of
a frontal collision with small overlap and is pushed in the
direction of the front wheel 12. Via the two deflection points
26.1, 26.2 the traction cable 22 pulls on the second fastening
point 24.2 of the traction cable 22 and deflects the front wheel
12 away from the obstacle 5.

In order not to interfere with the steering during normal
operation the cable system is equipped with a self-inhibiting
device 28 between the fastening points 24.1, 24.2. During
driving, the self-inhibiting device 28 enables steering of the
vehicle 1 owing to the cable slack 28.1 in the case of slow
cable movements. In the case of very fast cable movements in
the case of a collision with small overlap the self-inhibiting
device 28 blocks the cable slack 28.1 via the lock 28.2 and
with this activates the cable system 20. In the case of a
collision with greater overlap the first deflection point 26.1 is
pushed by the obstacle 5 in longitudinal direction of the
vehicle in the direction of the vehicle interior 18 and thereby
relaxes the cable system 20 which is thus not activated.

The vehicle body part 32 with the first fastening point 24.1
of'the traction cable 2 is configured as stiff structural compo-
nent, preferably as cross member 34 and/or bumper mount
and/or as vehicle aggregate, for example an additional cooler
etc. The vehicle body part 32 should preferably be sufficiently
stiff so as to be capable of becoming hooked with the obstacle
5 in the case of a collision and be pushed in the direction
toward the front wheel 12. The second fastening point 24.2 of
the traction cable is for example arranged on a transverse
control arm or on a wheel carrier of the front wheel 12.

What is claimed is:

1. A safety device of a vehicle, comprising:

acable system provided for each one of the front wheels of

the vehicle, said cable system comprising

a traction cable fastened on a first fastening point on a

component of the vehicle body and on a second fasten-
ing point on one of the front wheels,

at least one deflector arranged between the first and second

fastening points, and

a self-inhibiting device comprising a cable slack and a

lock, wherein in a deactivated state of the cable system
the lock releases the cable slack so as to permit a steering
movement of the front wheel, and in an activated state of
the cable system the lock locks the cable slack so that in
case of a frontal collision a penetrating obstacle actuates
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the traction cable in dependence on an overlap of the
frontal collision, thereby pivoting the front wheel
affected by the frontal collision from a starting position
into a protective position in which the front wheel is
turned with its outside in the direction of the obstacle and
with its inside in the direction of an end wall of the
vehicle body.

2. The safety device of claim 1, wherein the first fastening
point is arranged in a region of an outer front border of a wheel
housing so that the first fastening point is moved with the
penetrating obstacle in the direction of the front wheel
affected by the collision when the overlap of the frontal col-
lision is below a predetermined threshold value.

3. The safety device of claim 1, further comprising a first
deflector forming a first deflection point for the traction cable
on a longitudinal structure substantially at a height of the first
fastening point of the traction cable.

4. The safety device of claim 3, wherein the first deflector
is arranged on the longitudinal structure so that the first
deflection point moves with the penetrating obstacle in the
longitudinal direction of the vehicle when the overlap of the
frontal collision exceeds a predetermined threshold value so
that the traction cable is not actuated and the front wheel
affected by the collision remains in a stating position.

5.The safety device of claim 3, further comprising a second
deflector forming a second deflection point for the traction
cable on the longitudinal structure substantially at a height of
the second fastening point of the traction cable.

6. The safety device of claim 5, wherein the self-inhibiting
device is arranged in longitudinal direction of the vehicle
between the first and second deflection points.

7. The safety device of claims 5, wherein the self-inhibiting
device is arranged in longitudinal direction of the vehicle
between the first fastening point and the first deflection point
and/or between the second fastening point and the second
deflection point.

8. The safety device of claim 1, wherein the protective
position of the front wheel causes the vehicle to move away
from the penetrating obstacle.

9. The safety device of claim 1, wherein the component of
the vehicle body with the first fastening point of the traction
cable is configured as a structural part.

10. The safety device of claims 9, wherein the component
of'the vehicle body with the first fastening point of the traction
cable is configured as a cross member and/or bumper mount
and/or as vehicle aggregate.

11. The safety device of claims 1, wherein the second
fastening point of the traction cable is arranged on a trans-
verse control arm or on a wheel carrier of the front wheel.

12. A vehicle, comprising:

a safety device, said safety device comprising a cable sys-
tem provided for each one of the front wheels of the
vehicle, said cable system comprising

a traction cable fastened on a first fastening point on a
component of the vehicle body and on a second fasten-
ing point on one of the front wheels,

at least one deflector arranged between the first and second
fastening points, and

a self-inhibiting device comprising a cable slack and a
lock, wherein in a deactivated state of the cable system
the lock releases the cable slack so as to permit a steering
movement of the front wheel, and in an activated state of
the cable system the lock locks the cable slack so that in
case of a frontal collision a penetrating obstacle actuates
the traction cable in dependence on an overlap of the
frontal collision, thereby pivoting the front wheel
affected by the frontal collision from a starting position
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into a protective position in which the front wheel is
turned with its outside in the direction ofthe obstacle and
with its inside in the direction of an end wall of the
vehicle body.
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